The compact, solid drug preparation, which contains N-acetylcysteine and/or S-(carboxymethyl)-L-cysteine, is suitable, despite small amounts of inactive ingredients, both for swallowing and for sucking or dissolving in water or an aqueous solution. The compactness of the drug preparation is guaranteed by a high proportion of active ingredients-more than 50% of the total weight -and by a suitable choice of a tableting adjuvant. S-(carboxymethyl)-L-cysteine (hereafter called car bocysteine) and N-acetylcysteine are known to be very well tolerated, pharmacologically active substances whose main effect is expectorant. Both active ingredi ents can be used for treating people with respiratory diseases that lead to the formation of viscous secretions, mucoviscidosis, bronchitis, bronchial asthma, sinusitis, pharyngitis and similar diseases of the respiratory tract. Normally, these mucolytic drugs are administered orally; and the solid drug in the form of powders, gran ulates or effervescent tablets is dissolved in water before S.
Being aliphatic thio compounds, the substances have an unpleasant odor and taste and high acidity (for exam ple, the pKa value of N-acetylcysteine=3.24). In order to gain patient acceptance, the smell and the taste are usually covered up with a large quantity of inactive ingredients, like, for example, sucrose and highly di verse flavorings.
But since it is a requirement of modem drug morphol ogy to reduce or even eliminate caloric, diabetogenic and cariogenic problems that come from sugar, at tempts have recently been made to replace sucrose with sugar alcohols.
The European patent application published under number EP 0 339 508 describes a tablet containing N acetylcysteine that dissolves very quickly in the mouth and is therefore effective only in this area, which con tains alkaline hydrogen carbonates as a buffer and mix tures of sorbitol/fructose, sorbitol/lignite or lignite/-fructose as a taste-enhancer in a weight ratio of 0.8:1.2 to 1.2:0.8 and flavorings, wherein the carbohydrate:Nacetylcysteine weight ratio is 20:1 to 50:1.
The European patent application published under number EPO 340 662 describes a solid drug containing N-acetylcysteine in granular form, which contains lig nite as a taste-enhancer, bihydratized saccharin sodium, beta carotene and flavorings. The amount of lignite is 1271 mg per unit for 100 mg of N-acetylcysteine and 2166 mg for 600 mg of N-acetylcysteine.
It can be seen from the state of the art that it takes clever flavoring to obtain a drug with an acceptable taste. This is even more true when large quantities of sucrose must be eliminated in formulating the drug.
Since, according to the state of the art, the amount of inactive ingredients for forms of drugs containing car bocysteine and N-acetylcysteine is so large that drugs from 2 to 3 grams must be produced, the drug must most often be dissolved in water, as described above, dissolved in the mouth or chewed before being taken. On the other hand, only substances with small amounts of inactive ingredients are suitable for swallowing be cause of the small volume required, which would in turn make sucking or drinking the dissolved drugs in possible because of the odor and the taste. This type of What is more, carbocysteine (melting point 204-207 C.) and to an even greater extent N-acetylcysteine (melting point 109-110 C.) can hardly be compressed into tablets without a prior granulating stage, which complicates and lengthens the production process.
The task of this invention is then to make available a drug preparation containing carbocysteine and/or N acetylcysteine that is suitable for swallowing because of its volume, which is determined by the small amount of inactive ingredients, and for fast dissolving in water and for sucking because of the type and the amount of inac tive ingredients used, and also has an acceptable smell and taste and can be compressed directly into tablets.
The task is solved by making carbocysteine and/or N-acetylcysteine at least 50% by weight of the total weight of the drug preparation, and using as inactive ingredients at least one cellulose and/or a cellulose derivative, at least one soluble sugar alcohol, at least one sweetener, at least one flavoring and, if need be, at least one other tableting adjuvant, like, for example, By choosing suitable inactive ingredients, the compo nents of the mixture can be pressed directly into tablets in the usual way, without having to go through a granu lating stage beforehand. This considerably simplifies the production of the tablets in the invention.
A drug preparation of the type previously described in tablet form with less than 50% inactive ingredients by weight, in relation to the total weight of the prepara tion, is cost-effective.
Despite the small amount of inactive ingredients used, the combination of inactive ingredients surpris ingly permits a highly concentrated drug preparation containing carbocysteine and/or N-acetylcysteine with a smell and a taste that are acceptable compared to the state of the art.
Carbocysteine and N-acetylcysteine may be used alone or together in a combination of 1:99 to 99:1 parts.
Microcrystalline cellulose is especially suitable for the cellulose because of its surprisingly good compres sion properties for carbocysteine and/or N-acetylcys teine, which allow it to be used to compress the mixture directly into tablets. Its proportion to carbocysteine and/or N-acetylcysteine is 0.1% to 25% by weight, preferably 15% to 25% by weight.
For the cellulose derivative, preferably crosslinked sodium carboxymethyl cellulose (NaCMC), which pro motes fast solubility of the tablet, and whose amount is 0.1% to 4% by weight, preferably 4% to 12% in rela tion to the carbocysteine and/or N-acetylcysteine.
For the sugar alcohol, mannitol is especially suitable, as it helps to improve the taste and surprisingly prevents hardening of the tablet during storage. This prevents a delay in the speed with which the tablet dissolves dur ing storage. The mannitol to carbocysteine and/or N acetylcysteine ratio is 2% to 35% by weight, preferably 25% to 35% by weight.
For the sweetener, mixtures of aspartame and acesul fam-potassium in a ratio of 5:1 to 1:5, preferably 3:1 to 5,401,514 3 1:1 are suitable. Surprisingly, only 0.1% to 12% by weight sweetener, preferably 4% to 12% by weight in relation to carbocysteine and/or N-acetylcysteine is needed to enhance the taste of the drug preparation decisively.
For the taste, flavoring with lemons, grapefruit and /or pina colada flavors has proven especially suitable. At least one fruit flavor is used in a ratio to carbocys teine and/or N-acetylcysteine of preferably 0.1% to 8% by weight, and 2% to 8% by weight is especially pre ferred. In this way, the foul-smelling and tasting hydro gen sulfide aroma and taste inherent in the carbocys teine and/or N-acetylcysteine can be covered up in both the tablets dissolved in water and in the tablets to be sucked.
Other suitable inactive ingredients in the tablets are, for example, magnesium stearate and/or colloidal silicic acid, which can be mixed with the tablets for better compressibility. Preferably quantities of 0.1% to 8% by weight, preferably 1% to 4% by weight, in relation to carbocysteine and/or N-acetylcysteine are chosen, so that a colloidal solution of the tablets can still be guaran teed.
The tablets in the invention dissolve clear to colloidal in water or in an aqueous solution in a maximum of 2 minutes, but most often in less than 1 minute. But they can also be swallowed whole or sucked in the mouth, in which case, they disintegrate in a few seconds or in a maximum of one minute, so that carbocysteine and/or N-acetylcysteine can have an effect in the shortest time.
And the refreshing, acidic fruity taste helps gives a good feeling, especially if the mucous membranes in the mouth-pharynx area are irritated.
The drug preparations described below are produced in the known way. The mixture is compressed directly into tablets with a maximum diameter of 7 mm.
The time for the tablet to dissolve in 20 C. water is less than one minute.
EXAMPLE 2
The following powdered components are mixed to gether homogeneously: acesulfam-potassium 4.
-continued mg per tablet coloida silicic acid 4 5 magnesium stearate 3 grapefruit flavoring 8
Total 343
The mixture is compressed directly into tablets with a 10 maximum diameter of 10 mm.
The time for the tablets to dissolve in 20 C. water is less than one minute. The mixture is compressed directly into tablets with a maximum diameter of 7 mm. The time for the tablets to dissolve in 20 C. water is less than one minute.
EXAMPLE 5
A comparative test with a preparation made of a conventional N-acetylcysteine granulate on 10 subjects surprisingly showed than the drug preparation in the 55 invention led no better bioavailability of the active in gredient (higher AUC). A process for quantitative de termination of N-acetylcysteine in plasma was used, which split the active ingredient with tributyl phos phine reductively and derivatized in with a post-HPLC 60 column using o-phthalaldehyde.
By this process, endogenous average concentrations of 0.08M were measured for the first time. The active ingredient was still found in the plasma 12 hours after oral application of one 200 mg dose. The Car values 65 were up to 20 times higher than the endogenous plasma values of the test persons (see FIG. 1 We claim:
1. An orally administered palatable, fast-soluble, (sol uble in a maximum of two minutes), solid drug prepara tion containing S-(carboxymethyl)-L-cysteine and/or N-acetylcysteine, whose proportion by weight of active ingredient is at least 50% of the total weight of the drug preparation and whose remaining amount contains as inactive ingredients at least one cellulose and/or car boxymethyl cellulose, at least one soluble sugar alcohol, at least one sweetener, at least one flavoring.
2. A drug preparation according to patent claim 1, which contains in relation to S-(carboxymethyl)-L-cys teine and/or N-acetylcysteine, by weight 0.1%-25% cellulose and/or 0.1%-12% carboxymethyl cellulose, 2%-35% sugar alcohol, 0.1%-12% sweetener, 0.1%-8% flavoring.
3. A drug preparation according to patent claim 2, which contains, in relation to S-(carboxymethyl)-L-cys teine and/or N-acetylcysteine, by weight 15%-25% cellulose and/or 4%-12% carboxymethyl cellulose, 25%-35% sugar alcohol, 4%-12% sweetener, 2%-8% flavorings. 4. A drug preparation according to patent claim 1, which contains 50 to 400 mg S-(carboxylmethyl)-L-cys teine and/or N-acetylcysteine in tablet form having a diameter of 5 to 12 mm. 9. A drug preparation according to patent claim 1, characterized by the fact that at least one fruit flavor is used as a flavoring.
10. The drug preparation according to claim 1 further comprising at least one other tableting adjuvant.
11. An orally administered palatable, fast-soluble, (soluble in a maximum of two minutes), solid drug prep aration containing S-(carboxymethyl)-L-cysteine and /or N-acetylcysteine, whose proportion by weight of active ingredient is at least 50% of the total weight of the drug preparation and whose remaining amount con tains as inactive ingredients at least one cellulose, at 12. An orally administered palatable, fast-soluble, (soluble in a maximum of two minutes), solid drug prep aration containing S-(carboxymethyl)-L-cysteine and /or N-acetylcysteine, whose proportion by weight of active ingredient is at least 50% of the total weight of the drug preparation and whose remaining amount con tains as inactive ingredients at least one cellulose, at least one soluble sugar alcohol, at least one sweetener, at least one flavoring; containing 200 mg of N-acetylcysteine or S-(carbox ymethyl)-L-cysteine or mixtures thereof, 40 mg of microcrystalline cellulose, 60 mg of mannitol, 15 mg of sodium carboxymethyl cellulose, 9 mg of aspartame, 4 mg of acesulfam potassium, 4 mg of colloidal silicic acid, 3 mg of magnesium stearate and 8 mg of grapefruit flavoring. 13. A process for producing a drug preparation ac cording to patent claim 1, characterized by the fact that N-acetylcysteine or S-(carboxymethyl)-L-cysteine or mixtures thereof are compressed directly into tablets with the inactive ingredients.
14. A drug preparation that can be swallowed, sucked and dissolved in aqueous solution according to patent claim 1. 15. A drug preparation according to patent claim 1 that disintegrates when sucked or dissolved in water or an aqueous solution within one minute.
16. A process for treating people with respiratory diseases that lead to the formation of viscous secretions, mucoviscidosis, bronchitis, bronchial asthma, sinusitis, pharyngitis by the administration of an effective amount of a drug preparation according to claim 1. 17. A drug preparation according to patent claim 10, characterized by the fact that a colloidal soluble amount of at least one lubricant is used as a tableting adjuvant. 18. The drug preparation according to claim 1 further comprising 0.1%-8% tableting adjuvant.
19. The drug preparation according to claim 3 further comprising 2%-8% tableting adjuvant.
20. The drug preparation according to claim 8 wherein said ratio is 3:1 to 1:1.
5,401,514 7 21. The drug preparation of claim 9 wherein said fruit flavor is lemonade, grapefruit juice or pina colada fla VOt. 22. The drug preparation according to claim 17 wherein said lubricant comprises magnesium stearate and/or colloidal silicic acid.
23. The process of treating people in need of an ex pectorant by the administration of an effective amount of a drug preparation according to claim 1. 24. An orally administered palatable, fast-soluble, (soluble in a maximum of two minutes), solid drug prep aration in swallowable tablet form containing S-(car boxymethyl)-L-cysteine and/or N-acetylcysteine, whose proportion by weight of active ingredient is at least 50% of the total weight of the drug preparation and whose remaining amount contains as inactive ingre dients at least one cellulose and/or carboxymethyl cel lulose, at least one soluble sugar alcohol, at least one sweetener, at least one flavoring. sk k
